A correlated stereological and functional studies on the long-term effects of ACTH on rat adrenal cortex.
The aim of the study was to investigate the effect of prolonged ACTH administration on quantitative structural changes of the rat adrenal cortex and on function of its cells with particular emphasis on correlation of the results of biochemical estimations with stereologic parameters. Daily injections of 20 micrograms ACTH (Synacthen, Depot) for 35 days results in a marked enlargement of the cortex due to an increase in the volume of all the zones. This increase depends upon hypertrophy and hyperplasia of parenchymal cells. At day 21 of experiment the number of parenchymal cells markedly decreased if compared with day 14, the lost of cells being observed mainly in the zona reticularis. Prolonged ACTH treatment only insignificantly changed serum corticosterone concentration and--if calculated per mg of adrenal weight--did not change adrenal corticosterone concentration and 11 beta-hydroxylase activity and decreased corticosterone output by adrenal homogenate. If expressed per adrenocortical cell or per pair of glands, ACTH increased corticosterone concentration and 11 beta-hydroxylase activity while the drop in corticosterone output occurred only at days 28 and 35 of experiment. The striking differences in and among various functional parameters depicting adrenal steroidogenesis show for necessity--in case of long-term experiments leading to hypertrophy or atrophy of the gland--of using coupled stereologic and biochemical techniques which better evaluate the cytophysiological state of adrenocortical cells.